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A B S T R A C T 
We evaluated 67 patients 18 to 60 years old (mean age 28.5 years) with primary erectile dysfunction 
(absence of full sustained erections since early childhood or puberty) using a multidisciplinary 
approach. Organic causes of the erectile dysfunction were found in 57 of the 67 patients (85 per 
cent): 12 (18 per cent) had neurological, 35 (52 per cent) arteriogenic and 35 (52 per cent) venogenic 
abnormalities. Psychogenic factors were diagnosed in 11 patients (16 per cent), while in 4 (6 per 
cent) a classification was not possible. Concomitant psychogenic abnormalities were found in 39 of 
the 57 patients (68 per cent) with organic primary erectile dysfunction. Our results suggest that 
primary erectile dysfunction is caused mainly by organic factors. However, for successful therapy 
the frequent secondary psychogenic abnormalities must be considered. (J . Urol, 141:315-319,1989) 
I n their pioneering study Kinsey and associates found a 0.4 
per cent incidence of pr imary impotence i n an unselected 
population of men less than 25 years old. 1 There is no further 
detailed description of these patients but i t can be assumed 
that they had never been able to have intercourse. The defini-
t i on of primary erectile dysfunction (that is the patient has 
never been able to have intercourse) was used first i n the 
psychological and psychiatric l i terature . 2 , 3 Among these pa-
tients "some had partial erections too weak for intercourse, 
while others had normal erections under certain circumstances, 
but not others". 4 I n up to 90 per cent of the patients primary 
erectile dysfunction was attributed to psychological factors. 2" 4 
Besides an extensive psychological examination, the diagnostic 
evaluation of possible organic factors consisted of a "thorough 
physical examination as well as appropriate laboratory testing 
of blood and urine samples". 4 
W i t h i n the last decade the development of new and refined 
diagnostic methods to evaluate erectile dys func t i on 5 1 1 led to a 
new concept of impotence. Erectile dysfunction no longer is 
regarded as caused by a psychological or an organic factor but 
by several etiologies. This multifactorial genesis requires a 
multidisciplinary approach to assure the diagnosis of impo-
tence. To elucidate possible etiological factors of primary erec-
ti le dysfunction we present an extensive study of 67 patients 
w i t h absence of ful l sustained erection since puberty performed 
by a urologist, neurologist, psychiatrist, clinical psychologist, 
dermatologist and radiologist. 
P A T I E N T S A N D M E T H O D S 
We investigated multidisciplinarily 67 consecutive patients 
between 18 and 60 years old (mean age 28.5 years) w i t h primary 
erectile dysfunction. Diagnostic evaluation i n every patient 
included a history (with an emphasis on sexual function) ob-
tained w i t h the aid of a standardized questionnaire, physical 
examination, blood chemistry studies including S M A-12, glu-
cose tolerance test, and determination of testosterone and 
prolactin levels. History, sexual case history and partner inter-
view were done by a psychiatrist and psychological testing 
(Minnesota Multiphasic Personality Inventory) was performed 
by a clinical psychologist. Nocturnal penile tumescence moni -
toring w i t h a Snap-Gaugef device,5 Doppler studies of the 4 
penile arteries proximally and distally, 6 7 ultrasound of the 
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abdomen and large vessels (aorta and iliac arteries) and neu-
rological examination, including bulbocavernosus reflex latency 
and somatosensory evoked potentials of the dorsal nerve of the 
penis, 8 were performed. A standardized diagnostic injection of 
a vasoactive drug mixture (15 mg. /ml . papaverine hydrochoride 
and 0.5 mg. /ml . phentolamine mesylate) 9 also was done. 
Selective penile arteriography 1 0 was performed on 32 patients 
when an arterial disease was suspected by Doppler ultrasound 
as described and/or by standardized diagnostic injection of 
vasoactive drugs. 9 Arteriography was done wi th the penis i n a 
fully tumescent but not rigid state after intracavernous injec-
t ion of 0.5 to 1.5 ml . (depending on the erectile response to 
previous diagnostic intracavernous injections) of the standard-
ized combination of papaverine and phentolamine. A l l phar-
maco-arteriography studies were done bilaterally. The quality 
of the arteriograms was judged according to a rating scale of 
quality, w i t h a minimum showing thick contrast medium in the 
main stem of the penile arteries (3), additional shunt vessels 
and helicine arteries (2) or f i l i form terminal branching of al l 
penile vessels (1). Routinely, selective pharmaco-arteriography 
showed a mean quality of 1.7. Dynamic cavernosography1 1 was 
done i n 41 patients when a venous leak was suspected by 
Doppler ultrasound and/or standardized diagnostic injection of 
vasoactive drugs. 
The diagnosis of primary or secondary psychogenic erectile 
dysfunction was dependent on the results of psychiatric evalu-
ation, sexual case history, including psychosexual development, 
partner interview and psychological tests (the Minnesota M u l -
tiphasic Personality Inventory was only part of the evaluation 
to obtain a personality profile). Patients w i t h primary psycho-
genic abnormalities had psychiatric disorders, such as major 
depression, and neurotic, generalized anxiety, obsessive-com-
pulsive or personality disorders, as well as disturbed autonomic 
physiological functions w i t h performance anxiety, vegetative 
signs, sleep disturbances and mood incongruent loss of sexual 
interest. Concomitant psychogenic abnormalities to organo-
genic erectile dysfunction included reactive depression, per-
formance anxiety, mood congruent loss of sexual interest and 
partner conflicts. 
A bulbocavernosus reflex latency exceeding 42 msec, was 
interpreted as pathological. The response to intracavernous 
injection was considered to be pathological i f repeated injection 
of 0.5 ml . of the vasoactive drug mixture (corresponding to 7.5 
mg. papaverine plus 0.25 mg. phentolamine) did not induce a 
ful l erection. 9 The anatomy of the penile arteries was considered 
to be pathological i f severe hypoplasia or aplasia of both cav-
ernous arteries was diagnosed by angiography or i f the Doppler 
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study after intracavernous injection of vasocative drugs showed 
no or a significantly reduced flow in both cavernous arteries 
compared to normal potent men. We used the classification of 
Gall and associates of penile arterial malformations in patients 
w i t h primary erectile dysfunction: 1) no significant disturbance 
of penile arterialization—unilateral malformation (hypoplasia 
or aplasia of 1 penile artery, hypoplasia of 2 penile arteries or 
unilateral arterial supply of both cavernous bodies) and 2) 
pathological penile arterialization—bilateral malformation (bi -
lateral hypoplasia or aplasia of the cavernous arteries or com-
plex malformation) and arteriovenous malformation. 1 2 One 
aplastic or hypoplastic dorsal penile artery or 1 aplastic or 
hypoplastic cavernous artery was not considered to be patho-
logical because these abnormalities also were observed i n nor-
mally potent young men 7 and because these men showed a 
normal reaction to diagnostic intracavernous injections. 9 I n 
previous studies the Doppler results correlated w i t h angiogra-
phy i n 94.5 per cent of the patients. 7 For cavernosometry a 
maintenance flow exceeding 80 m l . per minute was considered 
to be pathological and suggestive of venous disease.13 The 
cavernous outflow was radiologically documented i n at least 
the anteroposterior and oblique projection. I n a previous study 
the rate of the maintenance flow corresponded well w i t h the 
response to standardized intracavernous injections of vasoac-
tive drugs (p <0.05, Student's t test ) . 1 4 
R E S U L T S 
No patient had a history of pelvic, spinal cord or skull trauma, 
or a prior pelvic operation. Furthermore, no neurological or 
internal disease was found on physical examination. A l l pa-
tients had normal blood chemistry studies and hormone levels. 
One patient w i t h a testosterone level i n the lower normal range 
had failed prior androgen supplement therapy. 
Three patients reported no erections at a l l , while 41 reported 
erections w i t h insufficient rigidity for intromission and 7 had 
short-lasting ful l erections w i t h detumescence occurring only 
seconds after fu l l r igidity was achieved. A total of 16 patients 
reported a combination of insufficient rigidity and short-last-
ing, semirigid erections. I n all patients erectile disturbances 
had been present since early childhood or puberty. 
Psychiatric evaluation, partner interview, sexual case history 
and psychometric tests suggested a psychogenic etiology for the 
primary erectile dysfunction i n 11 of 67 patients (16.4 per cent), 
including 5 who also had an organic etiology. Nonetheless, 39 
of 57 (68.4 per cent) patients w i t h organic primary erectile 
dysfunction had concomitant psychogenic abnormalities. 
Although the neurological examination failed to reveal an 
underlying neurological disease in any case, the bulbocaverno-
sus reflex latency and/or somatosensory evoked potentials of 
the dorsal nerve of the penis were pathological i n 12 of 67 
patients (17.9 per cent). No sign of arterial insufficiency was 
found on physical examination or ultrasound of the abdominal 
aorta or iliac arteries. However, 35 of 67 patients showed 
pathological penile arterialization. Of 32 patients who under-
went angiography 21 showed significant hypoplasia or aplasia 
of both cavernous arteries (fig. 1), and i n 1 angioma was found 
(fig. 2). I n 6 patients angiography revealed normal penile arte-
rialization, while 4 had an arterial abnormality (fig. 3) that was 
not considered to be of major hemodynamic relevance. A total 
of 13 patients had significant abnormalities of both cavernous 
arteries by Doppler ultrasound. I n 2 patients Doppler ultraso-
nography showed absent flow on 1 side w i t h normal flow on 
the opposite side. Including these 2 patients, penile arteriali-
zation was not significantly disturbed hemodynamic ally in 32 
patients ( in 10 by angiography and Doppler ultrasound, and i n 
22 by Doppler ultrasound alone). 
A venous leakage was found i n 35 of 67 patients: diagnosed 
i n 27 by abnormal cavernosometry and cavernosography, and 
F I G . 1. Pharmaco-arteriography in 25-year-old patient with primary 
erectile dysfunction shows bilateral arterial malformation. A, selective 
right arteriography shows minor degree of hypoplasia of dorsal penile 
artery and aplasia of cavernous artery. B, selective left arteriography 
shows normal dorsal penile artery and extremely hypoplastic doubled 
cavernous artery. 
F I G . 2. Pharmaco-arteriography in 25-year-old patient with primary 
erectile dysfunction shows arteriovenous malformation with massive 
venous drainage to right internal iliac vein early in arteriogram. 
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F l G . 3. Pharmaco-arteriography in 24-year-old patient with primary 
erectile dysfunction. A, selective right arteriography shows minor de-
gree of hypoplasia of dorsal penile artery and severely hypoplastic 
cavernous artery. JB, selective left arteriography reveals normal left 
penile arterialization with slightly reduced arterial diameter. 
FlG. 4. Dynamic cavernosography in 21-year-old patient with pri-
mary erectile dysfunction shows localized abnormal cavernous drainage 
on left side of penile shaft. 
i n 8 by abnormal cavernosography alone. Dynamic cavernoso-
metry showed a mean pathological cavernosal outflow of 176 
ml . per minute (range 90 to 300) i n 19 patients, while i n 8 a 
flow of 300 m l . per minute could not induce a fu l l erection. I n 
these 27 patients cavernosography showed abnormal cavernous 
drainage via the deep and superficial dorsal veins. I n addition, 
localized abnormal cavernous drainage via a circumscript area 
of the penile shaft was found i n 12 of these patients (fig. 4), 
while in 8 an opacification of the cavernous veins and/or of 
shunts to the glans and corpus spongiosum were seen. I n 8 
patients despite normal cavernosometry the response to injec-
T A B L E 1. Etiology of primary erectile dysfunction according to 
multidisciplinary findings 
Etiology No. Pts. 
Arterial plus venous 15 
Venous 14 
Arterial 12 
Psychogenic 6 
Arterial plus neurogenic 5 
No classification possible 4 
Venous plus psychogenic 3 
Neurogenic 2 
Venous plus neurogenic 2 
Arterial, neurogenic plus psycho- 1 
genic 
Arterial, venous plus neurogenic 1 
Arterial plus psychogenic 1 
Venous, neurogenic plus psycho- 1 
genic 
T A B L E 2. Over-all etiologies of primary erectile dysfunction 
Etiology No. Pts. (%) 
Arterial 35 (52.2) 
Venous 35 (52.2) 
Neurogenic 12 (17.9) 
Psychogenic 11 (16.4) 
Unknown 4 (5.9) 
t i on of vasoactive drugs was pathological and abnormal cavern-
ous drainage was found via a single ectopic vein to the saphen-
ous vein (mean maintenance flow 67 ml . per minute) on cav-
ernosography. 1 5 Of 41 patients 6 showed venous competence on 
cavernosometry and cavernosography (tables 1 and 2). 
The response to standardized intracavernous injections cor-
responded well w i t h the penile hemodynamic status. Twelve 
patients w i t h intact penile hemodynamics required a mean of 
0.48 m l . of the vasoactive drug mixture to achieve a fu l l erection, 
while 20 w i t h arterial etiology and venous competence required 
a mean of 0.97 m l . Of 35 patients w i t h venous incompetence 
13 required a mean of 1.67 ml . to induce a fu l l erection and 22 
could not reach ful l erections w i t h the maximal dose of 3 ml . 
(corresponding to 45 mg. papaverine and 1.5 mg. phentol-
amine). 
D I S C U S S I O N 
Kinsey and associates found an incidence of primary erectile 
dysfunction of 0.4 per cent i n an unselected population of men 
less than 25 years old. 1 Graber reported primary erectile dys-
function in 31 of 157 impotent patients (19.7 per cent). 1 6 I n 
other large series of impotent patients the incidence of primary 
erectile dysfunction was approximately 1 to 2 per cent . 1 7 , 1 8 I n 
our series pr imary erectile dysfunction occurred i n 67 of 573 
consecutive patients (11.7 per cent) w i t h erectile dysfunction 
lasting at least 1 year. We believe that these differences i n rate 
reflect a preselection of patients. As a mil i tary hospital ( B W K 
U l m ) , more than 25 per cent of our patients referred to the 
impotence clinic are soldiers of a mostly younger age. Addit ion-
ally, we exclude patients more than 65 years old from our 
impotence program to avoid possible side effects of the diag-
nostic intracavernous injections of vasoactive drugs. Further 
studies are needed to reveal the incidence of primary erectile 
dysfunction i n the entire population. 
Kolodny and associates,19 and Kap lan 2 0 estimated that 10 to 
20 per cent of al l cases of erectile dysfunction are caused 
primari ly by organic factors, while i n another 15 per cent 
organic factors may contribute to impotence. The discrepancy 
of these estimations (about a t h i r d of the patients w i t h primary 
erectile dysfunction having pure or concomitant organic causes) 
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and our findings (85 per cent organogenic causes) cannot be 
explained solely by the l imited organic evaluation in the afore­
mentioned studies. We believe that this discrepancy is due 
mostly to the preselection of patients w i t h pr imary erectile 
dysfunction: patients w i t h congenital penile deviations and 
subsequent erectile dysfunction during the f irst attempts at 
intercourse but fu l l erections during masturbation fu l f i l l the 
criteria of primary erectile dysfunction i n the psychological 
l i terature. 1 9 2 1 However, these patients would not fu l f i l l our 
criterion of primary erectile dysfunction, which is absence of 
fu l l sustained erections since puberty. 
Severe hypoplasia or aplasia of both cavernous arteries w i t h 
subsequent insufficient blood supply to the cavernous bodies 
seems to have a key role i n primary erectile dysfunction. A 
pathological cavernous inflow was noted in 35 of the 57 patients 
w i t h an organic etiology and i n 12 i t was the only cause of the 
primary erectile dysfunction. This arterial malformation seems 
to be l imited to the penile vasculature, since angiography 
showed no other abnormalities in any patient except 1 w i t h 
angioma. Zorgniotti and associates also found angioma to be 
the cause of impotence i n a patient w i t h pr imary erectile 
dysfunction. 2 2 Since only 1 of 29 patients who underwent 
selective angiography of the penis had angioma the incidence 
of this anomaly is relatively low. Nonetheless, i t is important, 
since i t is a potentially curable problem. The high incidence of 
abnormal penile arterialization as the cause of primary erectile 
dysfunction is i n accordance w i t h the findings of Michal and 
associates who noted abnormal phalloarteriography findings in 
75 per cent of the patients w i t h primary erectile dysfunction. 2 :* 
Like the pathological arterial supply to the cavernous bodies, 
abnormal cavernous drainage is a major factor in the etiology 
of primary erectile dysfunction. Of our 57 patients w i t h an 
organic etiology 35 had a pathological cavernous outflow on 
cavernosography and in 14 i t was the only cause of impotence. 
I n 20 of 35 patients w i th venous leakage cavernosography did 
not show a diffuse or generalized cavernous outflow but path­
ological drainage via 1 or several well defined veins was noted. 
Similarly, Ebbeh0j and Wagner reported a venous fistula be­
tween the corpus cavernosum and glans to be the cause of 
primary erectile dysfunction i n 1 patient, who achieved fu l l 
erection after ligature of this shunt. 2 4 Our cavernosographic 
findings and this case report suggest that a localized abnor­
mality i n the venous closing mechanism 2 5 might be a frequent 
cause of primary erectile dysfunction instead of generalized 
cavernous insufficiency. 2 6 
Neurological examination revealed no particular neurological 
disease. The absence of generalized pathological neurological 
findings i n the presence of abnormalities of the bulbocaverno­
sus reflex latency and/or somatosensory evoked potentials i n 
12 patients suggests a possible underlying neurological disease 
as the cause of primary erectile dysfunction. However, meas­
urement of bulbocavernosus reflex latency and somatosensory 
evoked potentials evaluates only the somatosensory penile 
nerve supply 2 7 and not the function of the autonomous nervous 
system (cavernous nerve). To date there is no way to examine 
these nerves and further studies are necessary to reveal involve­
ment of the autonomic nervous system. 
There is a high incidence of isolated or combined arterial , 
venous or neurogenic abnormalities in our patients w i t h p r i ­
mary erectile dysfunction. I n these patients primary erectile 
dysfunction probably results from abnormal embryogenesis of 
the penis and in some cases from early psychosocial maldevel-
opment. The possibility of abnormal penile embryogenesis as 
the cause of primary erectile dysfunction is supported by the 
recent experimental findings of impotence due to a spontaneous 
gene mutat ion . 2 8 Since the majority of the patients have sec­
ondary psychological disturbances, an early and complete d i ­
agnostic study w i t h individualized therapy is recommended for 
al l patients w i t h primary erectile dysfunction. 
Drs. F. Benard, R. Bosch and B. Kogan provided constructive 
discussion. 
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